In a cylindrical pinched-beam ion diode 1 the electron beam focuses to a tight spot on the axis at the center of the anode and passes through the thin anode foil into a beam dump region behind the anode foil. The beam dump usually consists of a cylindrical anode-can with roughly the same radius R as the diode and a depth L. Because of energy deposition from the intense electron beam, the interior surfaces of the anode-can are expected to be space-chargelimited emitters. Therefore the electron space charge in the anode-can will draw ions off these surfaces. There is evidence from nuclear activation which suggests that ions exist in the anode-can with energies that exceed those associated with the diode voltage. 
In a cylindrical pinched-beam ion diode 1 the electron beam focuses to a tight spot on the axis at the center of the anode and passes through the thin anode foil into a beam dump region behind the anode foil. The beam dump usually consists of a cylindrical anode-can with roughly the same radius R as the diode and a depth L. Because of energy deposition from the intense electron beam, the interior surfaces of the anode-can are expected to be space-chargelimited emitters. Therefore the electron space charge in the anode-can will draw ions off these surfaces. There is evidence from nuclear activation which suggests that ions exist in the anode-can with energies that exceed those associated with the diode voltage. 2 If L is small (e.g., L ≤ D, where D is the anode-cathode gap in the diode), the electron beam strikes the upstream endplate of the anode-can where the beam energy is dumped. On the other hand, if L is large enough, a virtual cathode forms in the anode-can, causing some electrons to return to the downstream endplate (anode foil). However, unstable field oscillations allow many electrons to move past the virtual cathode and propagate to the upstream endplate. Ions emitted from the interior surfaces of the anode-can are accelerated to high energy, providing partial charge-and current-neutralization of the electrons. The dependence of the particle dynamics on the geometry of the anode-can and on the injected electron beam properties is being studied. LSP 3 particle-in-cell simulations are being carried out to study the particle dynamics of the virtual cathode formation and to understand how some ions may be accelerated to high energy. Results will be presented, indicating the complex nature of this process.
